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Determination of all the coefficients in the crack tip field expansion for monoclinic materials under two-dimen-
sional deformation is presented in this report. For monoclinic materials with a plane of material symmetry at x3 =
0, the in-plane deformation is decoupled from the anti-plane deformation. In the case of in-plane deformation, uti-
lizing conservation laws of elasticity and Betti’s reciprocal theorem, together with selected auxiliary fields, T-stress
and third-order stress coefficients near the crack tip are evaluated first from path-independent line integrals. To
determine the T-stress terms using theJ-integral and Betti’s reciprocal work theorem, auxiliary fields under a con-
centrated force and moment acting at the crack tip are used respectively. Through the use of Stroh formalism in
anisotropic elasticity, analytical expressions for all the coefficients including the stress intensity factors are derived
in a compact form that has surprisingly simple structure in terms of the Barnett-Lothe tensors,L. The solution
forms for degenerated materials, orthotropic, and isotropic materials are presented.

Anisotropic elasticity; Two-dimensional deformation; Stroh formulation; Stress
coefficient; T-stress;J-integral; Betti’s reciprocal theorem

37

A03

Mars Mission Research Center
Department of Mechanical and Aerospace Engineering
North Carolina State University
Raleigh, NC 27695

National Aeronautics and Space Administration
Langley Research Center
Hampton, VA 23681-2199

Unclassified–Unlimited
Subject Category 26 Distribution: Standard
Availability: NASA CASI (301) 621-0390

Unclassified Unclassified Unclassified UL


